This paper discusses briefly the difficulty of translating scientific research findings in nutrition into operational intervention programmes and concludes that the conceptualization, conduct, and dissemination of results of research must be oriented toward the intended uses of the results.
Data
Clinical studies have demonstrated that dietary quality can have significant effects on infant nutrition. Yet we know very little about the global prevalence of deficiencies, even for vitamin A, iodine, and iron, which are the best documented micronutrient deficiencies.
National food consumption surveys have generally been analysed only for calories and perhaps protein.
Statisticians and economists need guidance on how to measure nutritional quality and express it. It is not reasonable or valid to express the results of a survey based on household food purchases in terms of availability of a dozen or so nutrients. The results are also impossible to interpret if some nutrients are high and others are low. A simple way of measuring and expressing dietary quality is required to assure that it will be taken into account in the same fashion as quantity (which is measured as calories by and large). The methodological problems in measuring dietary quality have to be solved before better data can be collected. Those data will be necessary to convince policy makers that poor dietary quality is a problem.
An associated problem is the growing availability of anthropometric data. Without surveys of nutrition status with respect to specific nutrients, policy makers are led to believe that growth is the only indicator they should use, and that growth is affected only by dietary quantity (or calories). Efforts should be made to link anthropometric surveys with assessments of micronutrient status and to increase communications between nutritionists and policy makers. It is not even known what proportion of the population suffers from deficiencies of single or multiple micronutrients. Nonetheless, for many micronutrient and nutritional quality problems we have no good survey assessment tool. Food consumption is not as good an indicator as body stores or serum levels, but data on the former are a lot easier to collect. The population prevalence of deficiencies cannot be assessed by evaluating responsiveness to supplementation as is recommended for zinc. More effort has to be put into assessment methods if nutritional quality is to compete with quantity for policy and programme priority.
Dietary quality and development
Little documentation is available on the relationship between economic development (or household income) and dietary quality. One might assume that quality improves as household income increases. Welldesigned studies have shown that significant increases in household income may not result in increased calorie intake [1; 2] . One hypothesis is that, as income increases, families buy more quality than quantity in their food. That hypothesis remains unproved. If the relationship between poverty and nutrition quality were strong, arguments to development institutions to address the latter would be much more persuasive.
The two-way linkage between dietary quality and development must be clarified further. It would be extremely useful to know, for instance, how much improvement in dietary quality is necessary to have 2 Quality versus quantity of infant diets a perceptible effect on economic development, the mechanisms through which it works, and the costs of effecting that magnitude of change. On the other hand, we have to know how much improvement in dietary quality we can expect over the normal course of socio-economic development with changes in the source, composition, and processing level of foodstuffs. Once again, national data are not available even for a handful of countries, and, if these data exist, they have not been systematically compiled and compared. Such data are necessary to make a convincing argument for investments to improve dietary quality.
The interactions among nutrients with respect to functional outcomes are also largely unknown but have major implications for programmes. A zinc-and irondeficient child may be twice as likely to be disabled or sick as a child with only one deficiency, but perhaps addressing one deficiency is good enough. Another issue that comes up with micronutrients is the relative contribution of protein-calorie and micronutrient deficiency to growth failure and dysfunction. Sorting out the causes is vital to choosing the correct intervention. Another issue is that of cutoffs. Does a continuous relationship exist between deficiency and dysfunction, or does the dysfunction occur only above or below a certain threshold? Having the answer to this would help us determine whether targeting is reasonable and cost-effective.
Causality
Even if the prevalence and functional effects of sing]e and multiple micronutrient deficiencies are known, one needs to know the aetiology of the problem to design effective solutions. We know that micronutrient malnutrition results from food factors, health factors, nutrition behaviours, and intergenerational transmission due to maternal malnutrition. A task manager must know what bang to expect for the project buck: whether eliminating hookworm has greater impact than food fortification, how much behaviour change can compensate for lack of purchasing power, what differential in outcomes can be expected from monofocal versus comprehensive approaches, and whether to target the mother or the child or both.
Intervention options
Because the concept of dietary quality is fairly new, the average policy maker may not know the options for addressing the problem. Uncommon interventions may be called for, such as food technology, genetic improvement of food sources, fortification. Policy makers have just become used to targeted feeding programmes, growth monitoring, and nutrition education. They have to know the complexity and costs of alternative interventions.
Targeting
Tied in with cost-effectiveness is the targeting question. There are real administrative costs to delivering a service only to those who are at highest risk. Policy makers must have advice on the relative costs and benefits of prevention versus treatment of malnutrition. They have to know what groups are at highest risk. The administrative costs of targeting may outweigh the increased costeffectiveness, yet negative health consequences may result if the non-needy receive a mass-dose supplement, for instance. Researchers must think about these alpha and beta errors of targeting when they are advocating for action.
What researchers can do
Although this discussion is not exhaustive, it is meant to suggest a number a practical problems one is likely to encounter when trying to translate the research discussed in the preceding papers into benefit for malnourished people. If researchers do not think through these implications, either their ideas will remain interesting academic hypotheses, or programme designers will make a lot of shaky assumptions and undertake highly speculative interventions. The success rate of such interventions is likely to be low, and nutritionists will lose credibility.
To improve the likelihood that any research will actually make a difference to policies and programmes, I suggest that the following actions should be taken: Some exciting findings on the dietary quality of foods for infants are presented in this issue. Those that stand up to closer scrutiny and are corroborated by other research must be translated into action, even if it is only a pilot test. Most people working in international nutrition are in the field because they have a personal commitment to addressing global malnutrition. The challenge is to translate research into action as effectively and efficiently as possible.
